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Concurrent IMRT and weekly cisplatin followed by GDP
chemotherapy in newly diagnosed, stage IE to IIE, nasal,
extranodal NK/T-Cell lymphoma
Q-H Ke, S-Q Zhou, W Du, G Liang, Y Lei and F Luo

On the basis of the benefits of frontline radiation in early-stage, extranodal natural killer (NK)/T-cell lymphoma (ENKTL),
we conducted the trial of concurrent chemoradiotherapy (CCRT) followed by three cycles of gemcitabine, dexamethasone and
cisplatin (GDP). Thirty-two patients with newly diagnosed, stage IE to IIE, nasal ENKTL received CCRT (that is, all patients received
intensity-modulated radiotherapy 56 Gy and cisplatin 30 mg/m2 weekly, 3–5 weeks). Three cycles of GDP (gemcitabine 1000mg/m2

intravenously (i.v.) on days 1 and 8, dexamethasone 40mg orally on days 1–4 and cisplatin 75 mg/m2 i.v. on day 1 (GDP), every
21 days as an outpatient were scheduled after CCRT. All patients completed CCRT, which resulted in 100% response that included
24 complete responses (CRs) and eight partial responses. The CR rate after CCRT was 75.0% (that is, 24 of 32 responses).
Twenty-eight of the 32 patients completed the planned three cycles of GDP, whereas four patients did not because they withdrew
(n= 1) or because they had an infection (n= 3). The overall response rate and the CR rate were 90.6% (that is, 29 of 32 responses)
and 84.4% (that is, 27 of 32 responses), respectively. Only two patient experienced grade 3 toxicity during CCRT (nausea), whereas
13 of the 30 patients experienced grade 4 neutropenia. The estimated 3-year overall survival and progression-free rates were
87.50% and 84.38%, respectively. In conclusion, CCRT followed by GDP chemotherapy can be a feasible and effective treatment
strategy for stage IE to IIE nasal ENKTL.
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INTRODUCTION
Nasal extranodal natural killer/T-cell lymphoma (ENKT), which is a
highly aggressive disease frequently involving the nasal cavity and
upper aerodigestive tract, is more frequently seen in Asia than in
Western countries. No consensus has been reached on the
management of the disease.1,2 The use of radiotherapy as initial
treatment was reported to produce a greater complete response
(CR) rate than chemotherapy.3,4 However, when ENKTL is treated
with radiation alone, local and systemic failures are observed
frequently, even when the disease is in the early stage. Some
studies have demonstrated that early stage, localized nasal
disease is highly curable with combination therapy, but the
optimal dose, combination, and sequence of radiotherapy and
chemotherapy are still undefined, and better methods of
treatment are needed.5 Other studies have demonstrated that
concurrent chemoradiotherapy (CCRT) using multidrug resistance-
nonrelated agents is a safe and effective treatment for localized
nasal NK/T-cell lymphoma and that patients with newly diag-
nosed, stage IE to IIE, nasal ENKTL are best treated with frontline
CCRT.6–8 Yet, nasal type NK/T-cell lymphoma showed a poor
response to the conventional anthracycline-based chemotherapy,
such as cyclophosphamide, doxorubicin, vincristine and predni-
sone (CHOP) or CHOP-like regimens, thereby an investigation for a
novel therapy is urgently needed to improve survival.9 Some
studies have demonstrated that the gemcitabine-based combina-
tion regimen, especially gemcitabine, dexamethasone and cispla-
tin (GDP) regimen, is safe and well tolerated with promising

clinical activity in patients with peripheral T-cell lymphomas.
Gemcitabine alone and/or containing chemotherapy is efficient in
refractory or relapsed NK/T-cell lymphoma. Gemcitabine was
effective in a subset of pretreated ENKL patients and can be
considered as a good option.10,11

Thus, we designed a CCRT regimen with 56 Gy of radiation and
weekly administration of cisplatin as a radiosensitizer. In addition,
in consideration of the risk of systemic relapse after CCRT, we
added systemic chemotherapy that consisted of GDP. We report
here the results of our phase II, prospective study that consisted of
CCRT followed by systemic chemotherapy.

MATERIALS AND METHODS
Eligibility criteria
Thirty-two patients were enrolled from March 2009 to June 2010. To be
eligible for enrollment, patients were required to be at least 18 years old, to
have a biopsy-proven diagnosis of nasal ENKTL, to have disease classified
as Ann Arbor stage IE or IIE, to have measurable disease, to have a life
expectancy 412 weeks and to have an Eastern Cooperative Oncology
Group performance status of 0–2. Patients also had to have adequate
hepatic function (that is, aspertate aminotransferase ⩽ 3 times upper limit
of normal and total bilirubin ⩽ 2 times the upper limit of normal; renal
function (that is, creatinine clearance ⩾ 50ml/min, serum creatinine
⩽ 1.5 mg/dl) and hematologic function (that is, hemoglobin ⩾ 9.0 g/dl,
absolute neutrophil count41500/l and platelets4100 000/l). Diagnosis of
ENKTL was based on the presence of histologic features and immuno-
phenotypes compatible with ENKTL (for example, positive for cytotoxic
molecules, cytoplasmic CD3+, CD20−, CD56+). The exclusion criteria were
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prior or concomitant malignant tumors and any coexisting medical
problems of sufficient severity to prevent full compliance with the study
protocol. The subtypes of non-Hodgkin’s lymphoma, including myeloid/NK
cell precursor acute leukemia, blastic NK cell lymphoma/precursor NK cell
lymphoblastic leukemia, aggressive NK cell leukemia and peripheral T-cell
lymphoma unspecified, were excluded. ENKTL with non-nasal sites, such as
skin or gastrointestinal tract, was excluded even if it was localized. All
patients provided written informed consent. This study was approved by
the institute review board of each hospital.

Treatment and dose modifications
All patients received intensity-modulated radiotherapy (IMRT) 56 Gy and
cisplatin 30mg/m2 weekly, 3–5 weeks. After immobilization of the patient,
computed tomography (CT) simulation was performed to determine the
appropriate radiation therapy doses for each patient. The radiation target
volume covered the gross clinical lesions plus adequate margins. All
patients received IMRT by using 6MV photons generated from a linear
accelerator. The addition of elective lymphatic irradiation was determined
on an individual basis. The median total dose to the gross lesion was 56 Gy,
and the daily dose was 2 Gy for most patients. Four weeks after the
completion of CCRT, GDP chemotherapy was given every 3 weeks for up to
three cycles. Gemcitabine 1000mg/m2 intravenously on days 1 and 8,
dexamethasone 40mg orally on days 1–4 and cisplatin 75mg/m2

intravenously on day 1 GDP. All drugs were administered only if the
platelet count was 475 000/l and the absolute neutrophil count was
41500/l before each cycle. If either the platelets or neutrophils were lower
than these levels, treatment was delayed for 7 days. Granulocyte colony-
stimulating factor was administered for occurrences of grade 3–4
neutropenia. Dosages of gemcitabine, and cisplatin were reduced by
25% if the platelet counts and absolute neutrophil count recovered to
⩾ 50 000/l and to 1000–1499/l, respectively, after a 1-week delay. If
thrombocytopenia (that is, platelets o50 000/l) and neutropenia (that is,
absolute neutrophil count o1 000/l) persisted for 2 weeks, the patient was
withdrawn from this study. If patients experienced grade 2 or higher
nonhematologic toxicities, treatment was interrupted until the toxicity
resolved to grade 0 to 1. If creatinine clearance was 440ml/min before a
cycle, GDP treatment was delayed for up to 2 weeks. GDP was restarted
after the creatinine clearance recovered to 440ml/min. If the creatinine
clearance did not recover, cisplatin was omitted from the next GDP.

Evaluation
Baseline evaluation were performed 14 days or less before enrollment, and
all patients were staged according to the Cotswold modification of the Ann
Arbor staging system, which included history taking, physical examination,
trephine biopsy, endoscopic examination of the nasal and oral cavities by
otorhinolaryngologists, complete blood count, serum biochemistry with
lactate dehydrogenase, bone marrow aspiration and CT scanning or
magnetic resonance imaging of the involved lesions, CT scanning of the
chest and abdomen-pelvis, and/or positron emission tomography. All of
these studies were performed before treatment and after completion of
CCRT and GDP, and they were repeated every 3–6 months thereafter to
monitor the disease progression. The median follow-up time is
38.3 months.

Assessment. Treatment response was assessed according to the WHO
criteria.12 CR was defined as disappearance of all previously measurable
lesions and absence of any new tumor lesions. Partial response (PR) was
defined as a decrease of at least 50% in the product of two perpendicular
diameters of each measurable lesion. Stable disease was defined as a
decrease of o50% or an increase of o25% in tumor size, and progressive
disease (PD) was defined as 425% increase in the product of the two
diameters of at least one tumor or as the presence of a newly developed
lesion. Every patient received a laryngoscopic exam before and after CCRT
and after completions of GDP to confirm the pathologic CR. The primary
end point was the response rate, which was calculated as the proportion of
patients classified as CR and PR. The secondary end points were toxicity,
overall survival (OS) and progression-free survival (PFS). Toxicity was
evaluated before each treatment cycle according to the National Cancer
Institute Common Terminology Criteria of Adverse Events, version 3.0. OS
was measured from the date of enrollment to the date of death as a result
of any cause, and it was censored at the date of the last follow-up visit. PFS
was defined as the time from the date of enrollment to the date of

documented disease progression, and it was censored at the date of the
last follow-up visit.

Statistical analysis
All statistical analyses were conducted using the SPSS (Chicago, IL, USA)
13.0 statistical package for Windows. The Kaplan–Meier method was used
to calculate PFS and OS, and the survival curves were compared by the
log-rank test.

RESULTS
Characteristics of patients
The characteristics of the patients are summarized in Table 1. The
median age was 47.5 years (range, 21–72 years); 84.4% of all
patients were younger than 60 years of age. All patients were in
the low- or low-intermediate risk categories of the International
Prognostic Index.

Response
The primary end point was the response rate, which was
calculated as the proportion of patients classified as CR and PR.

Table 1. Patients' demographic and clinical characteristics

Patients

Characteristics Number %

Age, years
⩽ 60 29 90.6
460 3 9.4

Sex
Male 19 59.4
Female 13 40.6

ECOG performance status
0 20 62.5
1 12 37.5

Ann Arbor stage
I 17 53.1
II 15 46.9

Serum LDH
Normal 27 84.4
Increased 5 15.6

‘B’ symptoms
Absent 18 56.3
Present 14 43.7

LN involvement
Absent 19 59.4
Present 13 40.6

Platelet count
⩽ 150 000/mm3 4 12.5
41 50 000/mm3 28 87.5

Absolute lymphocyte count
⩽ 1000/mm3 6 18.7
41000/mm3 26 81.3

IPI
0/1 25 78.1
2 7 21.9

Abbreviations: ECOG, Eastern Cooperative Oncology Group; LDH, lactate
dehydrogenase; LN, lymph node; IPI, International Prognostic Index.

IMRT for nasal, extranodal NK/T-Cell lymphoma
Q-H Ke et al

2

Blood Cancer Journal



In the first stage, eight patients were entered into the study, and
seven of these experienced CR. After this preliminary result, 32
patients were registered. After CCRT, the overall response rate,
which included 24 CRs and 8 PRs, was 100%. After GDP
chemotherapy, 24 patients retained CRs, and three patients with
PRs to CCRT achieved CR. Twenty-seven patients achieved CR after
the completion of GDP (CR rate, 84.4%).

Relapse
Three (9.38%) of the 32 patients experienced disease progression.
Distant metastasis was observed in two patients: one patient
(a 47-year-old man) was found with new lesions in his right lung,
after progression, he received three cycles of etoposide, ifosfa-
mide, cisplatin and dexamethasone (VIPD), and another patient
(a 25-year-old man), who was still in PR after the completion of
treatment, experienced disease progression in multiple regions of
skin all over the body, after progression, he was treated with the
solumedrol, methotrexate, ifosfamide, L-asparaginase and etopo-
side regimen. The two patients remained alive after treatment at
the time of this article. Local recurrence was found in one patient:
a 23-year-old woman experienced a relapse in the right parotid
gland within her previous radiation field, after recurrence, she
refused additional treatment, then the disease progressed and she
died 6 months later.

Toxicity
Hematologic toxicity was minimal during CCRT; grade 1–2
leukopenia were observed in 11 patients (34.4%, Table 2). Grade
3–4 leukopenia were observed in two patients (6.3%, Table 2).
Nonhematologic toxicities were tolerable, and most toxicities were
grade 1. Although two patients had grade 3 nausea, they could
continue treatment without interruption, because his nausea was
controlled by supportive care. The other grade 2, nonhematologic
toxicities were managed so there was no delay or interruption of
CCRT. However, one patient (a 47-year-old man) dropped out after
CCRT and withdrew his consent for personal reasons. Grade 3–4
hematologic toxicities were frequent during GDP. Thrombocyto-
penia was more severe in patients than was leukopenia (Table 2).

Six patients experienced grade 4 thrombocytopenia. There was
one death that was associated with complications because of
infection: one patient (a 58-year-old man) died as a result of Gram-
positive sepsis while not being neutropenic; however, this death
might be related to disease progression because the patient was
suffering from lower gastrointestinal hemorrhage.

Survival
Three-year OS and PFS rates were 87.50% and 84.38%, respec-
tively. It shows that CCRT followed by three cycles of GDP
produced a good OS and PFS (Figure 1). These survival outcomes
were similar with Kim’s phase II trial of concurrent radiation and
weekly cisplatin followed by VIPD chemotherapy.7

DISCUSSION
Nasal type NK/T-cell lymphoma showed a poor response to the
conventional anthracycline-based chemotherapy,9 gemcitabine
alone and/or containing chemotherapy is efficient in refractory or
relapsed NK/T-cell lymphoma.11 This study applied frontline
treatment with CCRT followed by gemcitabine-based chemo-
therapy for stage IE to IIE nasal ENKTL. For CCRT, we performed a
weekly cisplatin administration as a radiosensitizer to augment the
efficacy of radiotherapy. The CR rate after CCRT was 75.0%, which
was superior to the rates reported in previous studies of
chemotherapy followed by radiotherapy, but our radiation doses
(median, 50 Gy; range 46–56.0 Gy) were smaller than in previous
studies, in which doses 445–70 Gy were used. However, we
achieved satisfactory local control with acceptable toxicity by
using CCRT because IMRT achieves excellent target coverage and
dose conformity, as well as favorable survival and locoregional
control rates with acceptable toxicities in patients.1,13–21

GDP chemotherapy was added to the regimen for consolidation
and to prevent systemic relapse. Five patients who experienced
PRs then experienced conversion to CR after GDP chemotherapy,
which resulted in a 84.4% CR rate (that is, 29 of 32 patients).
Furthermore, only three patients experienced disease progression
or relapse during follow-up: one was local, two were systemic, the
one local relapse occurred within the previous radiation field, and
the other patients had simultaneous systemic relapse, the local
relapse rate was only 3.1% (that is, 1 of 32 patients), and the rate
of systemic relapse was 6.3% (that is, 2 of 32 patients). Therefore,
our treatment strategy may reduce local relapse. Although we
observed two occurrences of systemic relapse, this rate was lower
than that found in previous reports. Our systemic relapse rate
(6.3%; that is, 2 of 32 patients) was lower. We conclude that GDP
chemotherapy as an adjuvant to CCRT was effective for reducing
relapse.
There were frequent grade 3–4 hematologic toxicities during

GDP chemotherapy, even though we reduced the doses of
gemcitabine. Although one patient died during GDP, the death
was not clearly associated with treatment toxicity because the
patient did not have neutropenia. We believe this death may have
been related to disease progression because the patient was
suffering from lower gastrointestinal hemorrhage.
In this study, the 3-year OS and PFS rates were ~ 87.50% and

84.38%, respectively. The result is similar with Kim’s phase II trial of
concurrent radiation and weekly cisplatin followed by VIPD
chemotherapy, its estimated 3-year, progression-free and OS rates
were 85.19% and 86.28%, respectively.7

At present, we still did not find any form of long-term toxicity
among survivors, although our follow-up period was relatively
short. However, our cohort should be observed to monitor the
development of long-term toxicity including secondary malig-
nancy. Thus, the survival outcomes that we observed attest
the effectiveness of CCRT followed by GDP chemotherapy.
In conclusion, CCRT followed by GDP chemotherapy can be a

Table 2. Toxicity profiles

Toxicity Adverse event by treatment group
and event grade

CCRT GDP

1 2 3 4 1 2 3 4

Hematologic
Anemia 11 0 0 0 3 13 8 1
Leukopenia 2 6 0 0 5 8 7 6
Thrombocytopenia 0 0 0 0 0 4 6 8
Febrile neutropenia 0 0 0 0 0 0 16 2

Nonhematologic
Nausea 15 12 1 0 12 8 1 0
Vomiting 7 3 0 0 6 5 2 0
Diarrhea 3 0 0 0 1 1 0 0
Anorexia 6 1 0 0 5 2 0 0
Constipation 3 2 0 0 7 0 0 0
Stomatitis 8 3 0 0 5 2 0 0
Azotemia 0 0 0 0 0 2 0 0
Gastritis 0 0 0 0 1 0 0 0
Neuropathy 5 0 0 0 7 1 0 0

Abbreviations: CCRT, concurrent chemoradiotherapy; GDP, gemcitabine,
dexamethasone and cisplatin.
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feasible and effective treatment strategy for stage IE to IIE
nasal ENKTL.
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Figure 1. Concurrent chemoradiotherapy (CCRT) followed by three cycles of gemcitabine, dexamethasone and cisplatin (GDP) produced a
good. (a) overall survival and (b) progression-free survival.
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